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SPECIFICATION <EXCERPT> 

[0021] 

[Means for solving the problems] In order to solve the 
above-mentioned problems and achieve the object, a multicast 
communication method according to the present invention is as 
follows. The multicast communication method for performing 
multicast data transfer from a sending host to a plurality of receiving 
hosts over subnetworks connected each other, wherein, said sending 
host transmits multicast data to a multicast group in the form of 
multicast IP datagram including an UDP (User Datagram Protocol) 
frame, said receiving host registers an IP (Internet protocol) 
address of said receiving host, the multicast group corresponding to 
said receiving host, and the like, with a multicast router in the 
subnetwork where said receiving host is located, as registration 
information of said receiving host, and said multicast router 
determines a destination host among the plurality of receiving hosts, 
based on the registration information registered with said multicast 
router, and transfers the multicast data included in the multicast IP 
datagram to the determined receiving host in the form of unicast IP 
datagram including a TCP (Transmission Control Protocol) frame. 
[0022] According to this invention, the multicast router 
receives the multicast IP datagram applying UDP to IP data to 
temporarily accumulate it, and transfers the multicast IP datagram 
to the receiving host in the form of the unicast datagram applying 
TCP to the IP data. Thus, a data communication between the 
receiving host and the multicast router can be performed according 
to the TCP procedure. 

[0023] A multicast communication method according to 
another aspect of the above present invention, wherein, said 



sending host adds, to the multicast IP datagram to be transmitted, 
a sequence number of the multicast data included in the multicast IP 
datagram. 

[0024] According to this aspect, the sending host adds the 
sequence number to the multicast IP datagram to be transmitted. 
Thus, a detection of this sequence number allows the receiving host 
to find a loss of the multicast IP datagram and the like. 
[0025] A multicast communication method according to 
another aspect of the above present invention, wherein, when said 
receiving host which is a moving host moves from the first 
subnetwork to the second subnetwork, a message to request a 
registration of both the IP address of said receiving host and the 
multicast group corresponding to the moving host is transmitted to 
a second multicast router in the second subnetwork, the moving 
host moving between the subnetworks, and the message indicating, 
to the first multicast router, a request to transfer the datagram for 
the moving host stored in the first multicast router to the second 
multicast router. 

[0026] According to this aspect, when the receiving host which 
is the moving host moves between subnetworks during the data 
communication, a destination multicast router requests a previous 
multicast router to transfer the datagram transmitted to the 
previous multicast router. Thus, a data loss related to the movement 
of the moving host can be reduced. 

[0027] A multicast communication method according to 
another aspect of the above present invention, wherein, the moving 
host transmits, to a foreign agent in the subnetwork, a registration 
message storing information such as the registration information of 
the moving host and IP address of said multicast router, along with 
present location information, and the foreign agent receives the 
registration message, and then transmits, to a home agent, a 
renewed registration message excluding the registration 
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information from the received registration message, and 
simultaneously registers the registration information with said 
multicast router determined based on the IP address of said 
multicast router. 

[0028] According to this aspect, when the receiving host is the 
moving host, the registration message to register the present 
location information with mobility agents (the home agent and the 
foreign agent) includes request information to receive the multicast 
data for the multicast router. Thus, one registration message can 
work as both the message to register the location information with 
the home agent and the foreign agent and the message to request 
the multicast router to receive the multicast data. 
[0029] A multicast communication method according to 
another aspect of the above present invention, wherein, when 
moving between the subnetworks, the moving host registers the 
present location information, and simultaneously registers the 
registration information with said multicast router in a destination 
subnetwork. 

[0030] According to this aspect, when the moving host which 
is the receiving host detects the movement between the 
subnetworks, it registers the present location information, and also 
directly registers the registration information with the destination 
multicast router. Thus, the multicast group for the destination 
multicast router and the like can be rapidly re-registered. 
[0031] A multicast communication method according to 
another aspect of the above present invention, wherein, said 
receiving host or the moving host registers, with said multicast 
router, a reference value of communication quality for the multicast 
data received by the multicast router as well as the registration 
information, said multicast router measures the communication 
quality when receiving the multicast data, and when the measured 
communication quality fails to comply with the reference value, said 
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multicast router revokes the received multicast. 
[0032] According to this aspect, when the receiving host or the 
moving host registers the registration information with the multicast 
router, it also simultaneously registers the reference value of the 
communication quality for the multicast group included in the 
registration information. Thus, the multicast router can transfer, to 
the receiving host, only the multicast data that complies with the 
reference value of communication quality. 

[0033] A multicast communication method according to 
another aspect of the above present invention, wherein, said 
receiving host or the moving host employs an allowable fluctuation 
time as the reference value of communication quality, said multicast 
router records the receiving time at the receiving of the multicast 
data, and simultaneously calculates a difference between the 
receiving time and a previous receiving time which have been 
recorded at the receiving of the previous multicast data, and when 
the calculated difference exceeds the allowable fluctuation time, 
said multicast router revokes the received multicast. 
[0034] According to this aspect, the multicast router 
determines to revoke the multicast by a detected result of the 
above-mentioned communication quality, based on the receiving 
time of the sequential multicast IP datagram. Thus, the multicast 
IP datagram received with a delay more than a certain period can be 
detected. 

[0035] A multicast communication method according to 
another aspect of the above present invention, wherein, said 
receiving host or the moving host employs a allowable fluctuation 
time as the reference value of communication quality, said sending 
host adds a time stamp to the multicast IP datagram and then 
transmits it, said multicast router records the sending time indicated 
by the time stamp at the receiving of the multicast data of the 
multicast IP datagram, and simultaneously calculates a difference 
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between the sending time and a previous sending time which have 
been recorded at the receiving of the previous multicast data, and 
when the calculated difference exceeds the allowable fluctuation 
time, said multicast router revokes the received multicast. 
[0036] According to this aspect, the time stamp is added to the 
multicast IP datagram transmitted from the sending host, and the 
multicast router determines to revoke the multicast by a detected 
result of the above-mentioned communication quality, based on the 
sending time indicated by the above-mentioned time stamp. Thus, 
the multicast IP datagram transmitted with a delay more than a 
certain period can be detected. 
[0037] 

[Embodiments of the invention] The following describes in detail 
embodiments of a multicast communication method according to the 
present invention with reference to the drawings. Note that this 
invention is not limited by these embodiments. 
[0038] Embodiment 1. First, the multicast communication 
method according to the embodiment 1 is described. FIG. 1 is a 
diagram showing a network structure to represent the multicast 
communication method according to the embodiment 1. 
Specifically, FIG. 1 illustrates a network where multicast data is 
transferred from a sending host to a plurality of receiving hosts over 
subnetworks connected each other. 

[0039] The network shown in FIG. 1 includes a backbone IP 
network 100 and subnetworks 101, 102, 103, 104 and 105. The 
subnetworks 101, 102, 103, 104 and 105 are connected to the 
backbone IP network 100 through routers 111, 112, 113, 114, and 
115, respectively. In addition, the subnetwork 101 includes a 
foreign agent 211 and a multicast router 221; the subnetwork 102 
includes a foreign agent 212 and a multicast router 222; the 
subnetwork 103 includes a foreign agent 213 and a multicast router 
223. The subnetwork 104 includes a home agent 201, and the 
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subnetwork 105 includes a sending host 202 which transmits the 
multicast data. 

[0040] In this embodiment 1, in particular, the multicast 
communication method in which the receiving host is a moving host 
movable among the subnetworks is described. FIG. 1 shows an 
initial state where the moving host 203 is in the subnetwork 101. 
Note that the home agent providing the IP mobility to the moving 
host 203 is the home agent 201 in the subnetwork 104. 
[0041] Here, when the received multicast data is related to a 
multicast group "IPmulticastAddress-1", the moving host 203 
registers a transmission of the multicast data to the moving host 
203 itself, with the multicast router 221. The multicast router 221 
stores an entry table indicating the registered status of this 
multicast data. FIG. 2 shows an entry table stored in the multicast 
router 221. 

[0042] As shown in FIG. 2, the entry table includes items, 
"identifiers of a multicast group'', "registered host", and "attribute", 
on which "multicast group IPmulticastAddress-1", "moving host", 
and "reserved" are registered, respectively, in the case of the 
above-mentioned state. Note that the registered host is registered 
as an IP (Internet Protocol) address of a unique identifier on the 
network. 

[0043] In this state, the sending host 202 regards the 
multicast data for the above "multicast group 
IPmulticastAddress-1" as the multicast IP datagram, and performs a 
multiple address distribution, namely IP multicast transmission. 
Note that this multicast IP datagram is transmitted in the form of the 
frame applying UDP (User Datagram Protocol) to IP data, like 
conventional IP multicast. When the multicast router 221 receives 
the multicast data for the "multicast group IPmulticastAddress-1", it 
accumulates the data section within the UDP frame in the buffer of 
the multicast router 221. 
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[0044] Subsequently, the multicast router 221 adds the data 
section accumulated in the buffer to the TCP (Transmission Control 
Protocol) frame, and transfers it to the moving host 203 in the form 
of the unicast IP datagram applying TCP to IP data. In other words, 
the data communication between the multicast router 221 and the 
moving host 203 is performed under the TCP procedure, so that a 
recovery for data error or data loss can also be performed according 
to the TCP procedure. This allows the above-mentioned data 
recovery to be performed using only a communication path 
connecting the multicast router 221 and the moving host 203. 
[0045] Note that FIG. 1 represents the foreign agent and the 
multicast router within each subnetwork as different devices, but an 
integrated device with these functions may be used. 
[0046] As described above, according to the multicast 
communication of the embodiment 1, the multicast router 221 
transfers the multicast data transmitted by the sending host 202 in 
the form of the UDP frame, to the destination moving host 203 in the 
form of the unicast IP datagram of TCP frame. Thus, the data 
recovery and the like can be performed according to the TCP 
procedure, thereby realizing reliable data transfer without a loss of 
the network resources other than resources between the multicast 
router 221 and the moving host 203. 

[0061] In addition, FIG. 7 illustrates a communication flow of 
the multicast communication method according to this embodiment 
4. In FIG. 7, first, after receiving the registration message 61 as 
shown in FIG. 6 from the moving host 203, the foreign agent 211 
transfers, to the home agent 201, the registration message 62 
excluding the above extension data for multicast from the received 
registration message, namely, a registration request. Second, 
after receiving the above registration message 62, the home agent 
201 registers the moving host 203 according to the registration 
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message 62 and then transmits a registration response 64 to the 
moving host 203. 

[0062] Moreover, the foreign agent 211 transmits a multicast 
registration message 63 created from the extension data for 
multicast, to the multicast router 221 for example, based on the IP 
address of the multicast router indicated in the extension data for 
multicast. After receiving the above multicast registration 
message 63, the multicast router 221 registers the moving host 203 
according to the multicast registration message 63. 
[0063] Note that the above registration message format 
complies with RFC 2002 which supports "IP mobility", whereas the 
message format transmitted from the foreign agent 211 to the 
multicast router 211 is a message complying with RFC 1112, namely, 
an IGMP message. 

[0064] Furthermore, the IGMP message transmitted from the 
multicast router can be directly transferred from the multicast 
router 221 to the moving host 203. When the IGMP message is 
transferred from the multicast router 221 to the foreign agent 211, 
the foreign agent 211 can transfer, to the moving host 203, the IGMP 
message content added to the extension data for multicast included 
in the registration response 64 transmitted from the home agent 
201 to the moving host 203. 

[0065] As described above, according to the multicast 
communication method of the embodiment 4, the registration 
request to register the present location information of the moving 
host 203 with the home agent 201 and the multicast router 221 in 
the destination subnetwork is implemented by transmitting one 
registration message 61. Therefore, the IP header overhead can be 
reduced when the moving host 203 transmits plural registration 
requests, and also a loss of the line bandwidth between the moving 
host 203 and the foreign agent 211 and processing load of the 
moving host can be reduced. 
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DRAWINGS 

FIG. 1 
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100: Backbone IP network 

111, 112, 113, 114, 115: Router 



FIG. 2 Entry table 
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FIG. 6 Registration message with an extension for multicast 
IP header 

UDP header (Destination port = 434) 

Registration message data as defined by RFC 2002 

Extension data for multicast (Multicast group address, IP address of 

the moving host, IP address of the multicast router, etc.) 
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FIG. 7 
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221: Multicast router 

201: Home agent 

61, 62: Registration message 

63: Multicast registration message 
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(,>&/c#> t #»*x h*5v;l/?+ + X h - )l-2ffl<D& 

S„ fifIi4©&&r-*iig£J:DfeS®t#bT 
IK g#T S T 7' ') tr- is 3 y<Db txmm^isc & 
5 W5&7y^-^ 3 >K, — JSUIH 
£Lh©3Bl*WrSv^+ + X F I Pf-^if^Affi 

®m*z.btc$i.mtiz>mt. §ffbfc^©iPr-£ 
*^g£ & o . cfr&wffiwmxt^svm 
[0020] c©«w{i±ffiimH^%»3t-rsfcJ6K:& 

fficc*ji,»r. lafBiM^xhtt. 7;^ttXF • t 1 - 
^^vA^tXF • jf*-^38K. UDP (User 
Datagram Protocol) 7 A£r^ 
MvA^+^l I P^-dr^AiUT^Mb. if 
IBSM^X htt. SK«(t*X F4ifi«fW*» h 
7-^©v;l.^+ + X h • JU-*K V SKSff^X 
WfE-^Wfc^I/^^f X r • ^"7'i|BO I P ( I 
nternet Protocol)7F UX^^iilB 

sm*x f ©s^tt$g<t bx^mb. m&-?)i?*+ x 
h • ma^^+t x f i pt^^a^ 
gfibOTc, Siv;wttxF •;i/-^(c^n 

/tif^S»ttfB{C*-5^-C|g^5te£^SSm*X 
^b. .»SEUfcjge*X OTBv*^**.^ h I P 

CP (Tr an sm i s s i on Control P 
r o t o g o 1 ) 71/-A^/ca^tXF I Pf 
^7 A£ brfiii-rs C£ ^#iSt£T-So 

5*C"l P^-ftCUDP^SfflUcV^^ + XH 

or. ^©?;^=tt^ F I Pf-^^A^, ipf 
~*«:TCP*a5fliUfca^f xf I Pr-ii^A 
£ UrK3IT&©r. S@*X F £vjl^**x f • )V 



- * ra-eo-r- £ jiff £ T C PfKot C & 5 £ 
£ [ 0 0 2 3 ] -3*-©»C*^-S + x F fl{i# 

=3Kv;U?+ + x h I Pr-^^AK^gft&v;^ 
* + XF • 7 ; ~#©^-^>X#^£^[nr-Z>C4>Mf 

IQ 0 2 4 ] t©£PJ3fCj;ft^ jift*X F«nT-5 

tof-5©^ gfi*x Ficfcur. cois— ?->x#-5t 

^tfJTSCifCj;^ vjbg^ + x F I Pf-$^7 
A©S*IWI 3 C t ifiv # «. 
10 0 2 5] o & omUC frfr 6 9 -t- + X Fillip 

aw^tH, ±£©#B»«:*jt»T. ft?fa^ff*x f 

SE,© I PT F* £©a»*g3R-ra;fca&©y 

h • ^-^tcfcfcr, HS$n©v;l^* + x 
F • ^-^tefS^StiTOSiria^Kr^x F5S©r-* 
^ASMtaie^©-?.)^^* f • ;u-£fc^i1|-f£ 

F V$> *) . -r- $©jtifi| HiK^^* » F 9 - ?m£&m 

vjl^+^xF -*-*R:#i/C. £Jbu©v;1^* + x 3i 
F • ;i<- ^jEtciUftsnfcr-^^A©^^^ 

[002 7] of©^iic*.*57)l/f^tX Fffiff^ 
2^'->ttt, ±JE©I6IHK*H,»T. iwia#»j*X F 

^a©fi3Bil«-4ife{c. 38»*x F©mffBg 
Jififgi v;l/=F* + x F •fr-jHDI PTF'UX^©ff 

SB?:/* » F 7-^©7 x-J?x > F (ti£{f 

0. • X-J/x> Fj&S. MIBU^X F U 4C 

— >3> • ^ vfe-^^mLr. -asfus?* F > 

Ui?X F lx"*/ 3 > ■y,t-^-A • i-^i> 
FidHTfS ££&(£. ««EV*^ + ^ F -A—*© 
I PTKl/XtClrJ^t^nSv^+tX h 

[0 02 8] C©^KJ:tiK. Sfi** F#W*X 

hri^fc w±©{4iWfff«^--efc' yfw -x-j?* 

>F (*-A-I-yx>|-i7*"'Jy-l-J/i> 
F) (tSg§f 3/c&©l^X F b-ix 3 > • X y-fc-i? 50 



t*-*©^!*©*? *fflf«£S«>S©-C. *-A • x 

- « > f <t 7 *-<;>- x-j? x > f tcffiawase 

•$iT5fc#>©X y-fe-^iv^^^ + X F • A-$tcv 
;Hf* + x F • ^-^©gffSrgjR-f^X 
o©U*>xFU— >a>- X »-b-yr*jC!Ec5Ci*t 

JO. 0 2 9 ] O^KW^vAf^tX Faff^ 
aKfcoTtt. iJ2©*@PIK*j(,»-c. lalB#»*XF 

F7~*fffl£iWbfc|??He, iiSofigfi 
SCliiifeK, F-7-4>©vA<?' 
* + XF #tt*fU 8&ffia»flNli©S»*fcc& 

(0.03 01 c<omnc£tit£. Sfi*x hr»«s» 

^fi©fugff|g©Sa^£ 4 «>K. «t©v^?+ + 
x F • ;u - ^^aM{c^t»|g©s^^ij c & .5 ©r. 
^i(l^©-7;U?+-i,x F • *-^©v;^^tX F • ^ 

jop 3 l i nf<Dmtttfrfrz> * x f aft^ 

SK^tB:, ±IB©^{c*>^r, ffiilBSff^XF* 
fcK^|fr*x F*s. bJIBv;u?^^X F • ^-£Kjf<ffa 
ISttiite, St?;lf+ t x F • *-*(c*n,» 

t^isnsvw+tx f • r-^(c>^-r-sa{fa a a » 

©X^fil^glSU, iflBv^^^ + x F • 'fr 

^ic v §ftL,/cv;u^^ -c x f zmmri c t'&mwct. 

19SM) C©^BJ(CJ:n«. Sft*XFSfc«#»j 
*X F -7^^+ tr X F • jrKfiWMRftfitef 1 
S^{C. Slitffg{C^^n-5v;U^+ + X F • if)l>-7 

^+tx F • «c©Ufcjlff D c 5»©»^ffi^?i 
fctv^+tXh- -r-^©^^Sfi^x Ffc^iT 

^C4*5BJfg<bftS 0 

[ 0 0 3 3] o?(D»»^7;l,?t t x Fiifl^ 
ffi(c*-,r«, ±ffi©IBBK:fct»r. H«fB«*xF£ 

fc»#»*xF^, BfriB3ift a D n R©arifii<b LrfF§^ 

^^ral^fflO, MifBv;U^* + X F • to 
IBv;l,^+ + x F • r-#£SMbfcl&©Smi3Fra£f3 
SfSiifcK:, ^SffBfrai. Itt|5f©v;^^ + X 
F • r-^©Sff©l^{Ciati3n?c^ffHf^i©^^ 

[0 03 4] C©l6W{C<fcn«. v^tXh 

h©«aeHK*. aBRtfcv^+^^i- 1 pf-?^ 

^A©§ffiB$raiCS-30T:fcCft5©r. -^«±©a 



fc«»*x r-#, i«ieji{in a n «©«£Stffi£ urfF^jg 

Xb I Pr-^^7A(C^H'AX^>7'fB?:#JPUTii 

I P:r-£x"7A©v;U?-+i,x h • f-zz^m 

zmmztt&c ^mmimmt, buh©-?^* 
*x h • r-zogimmicmmfttcmmmmtcD^ 

C Q f 0 r 3,a,J e©fBBjafc«fc*i«. jtUt** h<fc»)2im<* 

n^v^^+t^ h i Pr-^^-5A(cd?-f ax#>:/ 
mZilML. vjug^xh -;i<-##i. ±fau/dl{i 
&»©&&*§*£<£ Sv^+t^h ©JM«£. ± 

fa 0 £ -T A X £ > X"#St/T^ ft fcitHH^f fa! tt€M~Jl * T 20 

*j c ft 5 ©r. -s«±©a5is$r H ^ rii zntc 

?WtXh I Pr-^^'^A^ajTSCi^-Ct 
6= 

C0 03 7] 

[#J©ll©jf2i] '«TJc. c©|6bjk^s-?;i^ 

Sfts&c-eiift^,, 

[0 0 3 8 ] Htt©jB® 1 . Hi5fe©ff^HC^^ 

&-?jv?-a- .{.x hiim^Jcp^r^-rs. s i «. 30 
^§ss©j£<s 1 tea**** -7)b^ + x ham^^mBjit- 

<=»©£<!* x f-^f+t^F • ^-Z&mZis 
eft 5* 5 F r 7-i'4*bfc4>©-e*s„ 

| 0 0 3, 9 ] H 1 (C^T * '» r 7 - ? {J . I P * » 
r-7-iM OOiW^ h 7-^1 0 1. 102, 1 
0 3, 1 0 4*J<tO*l 0 5£*l/Ttr>£„ -eOT, -FX" 
♦ 1 0 3, 1 0 4*iJ;tfl 

0 5tt 4 1 1. 1 12. H3. 1 1 40 

4*J«fctf'l 1 5£ftLTm&l P*? F7->100K 

sisnti,^. *fc. 101. 10 

2*s<fccn 0 3», .**i-eft7*-!/>-x-y*>h 

2 11. 2 1 2 4si:0'2 1 3i7^+.t^ K • *-* 
2 2 1. 2 2 245iJ>*2 2 3£*rLT(,>5. *fc, ^7* 

Wb-OteD. IfX**? 1-7-* 1 0 5 It. v;l>^**X 
h • f^Sriifl-tSjifi^X r 2 0 2 £*rLTt,>6 0 
[0,0,4.0.] C©^J6©f^lT». #K. gf*X|. 

£. sV?* * h 7 - mmmmmmmt^ hit so 



iWi£cc-?< ( >-c©v;i,^*x ham^a^Bjb. H 

1 fcfenttt. JaflBttBt UT. i«j*x h 2 0 3**-? 

fc\ #«J*X h2 0 3(C I Ptb''Jf-f?:ifit^- 
A • x-^;c>HJ, hi-? 1 0 4lC{t[&t 

£*-A • x-5/*> h2 0 1 t?*S. 

[0 04J ],CC"C\ ftt*Xh20 3iJ, v;b?* + 
Xh -;U-£2 2 UCttbT, Silfcv^f+t^F 

• f"^7^tXh • ?')l-~y'l Pmul tic 
astAddress-1 tcM^&fc©-? 
^©vjl/f+tXl- •f ; -^?:iS©^«j*Xh20 3 

•;i/-#2 2 ltt. cov^+txF-f-^ll 
tf$8£*Lfcx>hy :/**flB»t,-ct»«. 02 
«. ?Wtxh • $22 I*c£jf3ti3x>h 

[ 0 v p. 4JJ @ 2 (c^-r<fc 5K. x> h • f-'-V* 

tt. §®accJifc, v;l/^^ + X h • ^-7*1 Pmu 
IticastAddress-1. #|fr*X h 2 0 . 

3, y-jf-^assnri^. ftfe. ccr-gis^x 
htt. * » h7-^±Ktei»rHWftai8!HF--C*S I P 
(Internet Protocol) TF bXi b 

[0 043 ] C<Dtt»JC*J^T. mmt-XhZ 0 2i)K 
! „V.(//cv;Uf-l +x I- • 1 Pmu I t i c a 

stAd dress - ^©v^^+^x h • t 1 -* 3 ^ 
v^fttXF I Px-^^AilyTl^fg^M, Tft 

I PvW+tX hjift^HtT-rS, ftfc. C©V 

W+tXF I pf"9^7A(i, m%<o I Pv;^t 
•^XhtHStC. I Pf-^KUDP (User. Da 
tagram Pr o t oco 1 ) 
0«I$n^„ -etT. -;b-^2 2 

Hi. iffiUfcv^t-rXh • {/)V~-y' I Pmu 1 t 
icastAddress - 1 53©v;I/^+-^x r- I P 
^-f f(DUDP7U-AW©r 
- ^SP^ -7^^+ tXh - 2 2 1 |*3©A y X r CC 

.[0 0 4 4J -o-^^T, v;l^* + x h • ^-^2 2 1 
tt. ^sr^TKWItfcf-jrWfeTCP (Trans 
mission Control Protocol) 
7U-A{c^&, I Pf-^KTCP^fcar-^t 
Xh IP7 J -$^A£Lr^«|*Xh2 0 35E{C^| 
fSo Tftb^, 2 2 1 £SStr 

*Xh2 0 3P5r©r-^aft«. TCP^|@©4><bT 

fccftfcft. r-^mo^-^fs^^-rsy^y 
fes/c -e©T c p^iijc bfcj&s-^rtec ft ^ c tiftv 
cmcio, ±iatfcj:5ftr"$©y^y 

«. v;U^+ + x h • ^-*2 2 1 £»^X r- 2 0 3 
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So 

[ 0 0 4 5] H 1 (cfoita, 9 F v - 

£— #©gS£flft»S C 4 feT* -5. 
{ 0 0 4 6 ] «±fcf#Bg 0 fc 4 *i »h Sga.©Jg£ 1 fc>&> 
*57jw- t x Faflfc ifta:. F 2 0 2# 

UDP7U-A4LT£|{iUtv;U?* + x F • 
£ v F • *-jiZ2 1*TCP7U-A© .( 

XF2 0 3fcK£f5©T\ f-^y*;\'iJf^TCP 

^JifcJrOfcc&scjtf-e-t. v;i^*+x h • 

2 2 1 4#«j*X F 2 0 3 IBJSW©*©* ? F C^-^S 
«£7&©f S C4ft<, *Tiltt®*5f" #lta§£ 

[0047] mmmmz . -osr k. mmmm2 

fc^*©J&IB 1 Kfc^ttt Si<g*X F 2 0 2 #«£*©' 
I Pv^ttXhW^ ^;u?*i>x F • :r-££ 20 

udp71/ - &<d?- zmt vxmm? zwic^xm 

^fcflS. f?Jtfe©^2fc#>fr£-7;l^+.rX haff^iS 

•ctt. s£m** K2 o 2*5, mm?z>~?)\s?-**x f ■ 

^S^OflMRt^^+f ^ F • -f-iri-ifetcSS&r 
SC4£!|mbUTt>S. 

too 4 8 ] H3'a:. se*© i p. itt^timE-tm 

fc&frftTOS-^*-* » F • 7"n hn^ • /t-S? 3 
>4©IP7*-7,.Mcfct>r, I P-r-£tfr©UD * 
P7U-AftK, ±8Ebfci/-Jr>^»#*««rt-«7 30 

f F£7jrr0T&S. 03fC^-rv^?+-f 7 F ■ T- 
ZWkV * -v y h-Ctt. IP'Vj ^F*3©7'd F 

UDP^Tl 7%m%.?ZCtta: 

I P^-^fCfflf 6*1-5 7"o F=uU4LTUDP£ 
K/m/tt>3t£#f28S3ft£ 0 ^tr, C©UDP7 

AF«J©U D P^ v ^Kjgjt F U D P p o 
r t-l*SjRJE3*i. ^©UDP^-^^tS^ST 1 - 

^-A.Fi©H{c, ±IBv;l^**x F • ^-^{cSsfL, 

[0 04 9] COi^C, UDP^U-Atpfc. TCP 
©<fc5fc, ?*?ttxh -7 1 - *£18)JiJ-f 
*#^£lMfrr s 7 -f - jt/ f t > s g«* 

fcRfc. UDP7^-Atp©^-^>^-^^^^ 

c4t\ i p^-f^Aot^fcgSKfcffl-rse* 
#5ttB4&*. iPTFux©*ssK«j6-rsfc 

#>fc> 3!S©I P (IPv4: I P^-y 3 >4) ©& 



) $SH2 0 0 1 - 1 77 52 3 
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mtbX. IPv6 y h • y'u • A 

^■^©tEjftli. C© IPv6©7t-7 ? Ffcfcor 

feWcts, 

[0 05 0]§4li, I Pv67*-7? h ©Sfi^fcsf 
WtXl-. r- ^KJi7 * -v » F i^H-C* 

So IPv67*-7.;f--ett, IPr-$©if|g©7 

3£) . i*«*^s/h> (a®-rs;u-£Cif£Ma£:te 

[005 1 ]CCm H4K^rJ:5K. >^5/ 3 > 

F(C±l2t/c^-^>x#-^^^5o CtltCfc 
0, £@#*Ftt. !4KSbfcIPv67*-7^ 
©v;b^+ + x F • T-ZtCttbXii. UDP7 1/-A 
tfJ©^"^>XS#^a-rSCi*srt > IPf-^ 
^7 A©|&£©&m# ft i & S o 

[0052] &.±icmm btct&t), mmmm 2 

^v;u^+ + xFiift&^fCJ:n«. IPf-^it 
TUDP7 b-A^S)fc I P7WtX F • f- jr 

faster. ?^t^h • ^-^cc^rs^-^>x 
fW*«Hfti/fc7y-^F**jR»ri»s©"c; gft*x 
H»J#. c©i P7*^ t xF •x-^^Sff^/cl^ 
fc, 5^— ^>^»^*«ffl-r«ciKJ:r). IP?-* 

^A©»^^{B-r«c4*5T*s. t©tftfflfcj6' 
Dr. ^Ht^ FflW^iP^-^^ACsaig^fc 

CSc5Cifc.tr); I P^"^^7A©gfi^Iil||Scfe 
©fc-T5C4*J-C*5. 

[0053] mm<DBM3 . ~}gic> 'ma<mmtcfr 
fr&-?A,9-*+zi.&fifi&!c^xmm?z i ±&b 
tcmmmm 1 fccto*2fc*j^r» > f 2 0 3 

y — 1 0 1 ftfcffiaWSfltefcv*** 

+ x F • f-^^ffSMtco^tii^is, n^© 

e3ic»57Wi: t x bmmmvit, ®n*x 

F2 0 3*Sv^?-^ + xf -'^-ifOJMMHC, f/^* 
F 7—^1 0 1 fr^yy* y F 7—^ 1 0 2 fc^ttU 

[ 0 0 5 4 ] H5 K, C©H©H3ti:»57;^ 
*tX|- «M*ffifc J: SiWi©«:3W*i*iiiH-r Sfc»© 
WBHtf**. 05fcfc(,>r, 8»*^F20 3 
tt. ^7K7-i'102rtO7*"i;>-i-yx 
> F 2 1 2*6x-i/i> FlA^-y ->-fe-y 4 1 
TSCifciO. BE#tf:/*» F "7-^10 2rtfc^ 

Sibfcc i siggrrs. ■ c©^$ 6fc. f 2 0 

3(i. *-A- X"SPx>F20 lfcStb. 

• x-j?x > f 21" 2 zftbxm&mmffiffiommz 

*5C5:5o -T&tofe, WXh203«, H5fc^f 



mm 2001-17 7 523 
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h1ah(DW7, b U—>3> • y^xxhi, + 
tXh £2 2 1 £fc«2 2 2ftv;b?-*-rX h • 
^-7' I Pmu IticastAddress-l© 
h • -r-££if£«j*X F20 3CCi§{tf£ 

#ffis© ^ 5 > y-c mm Lz^tcHK mmomm a ct 

-b-^cftxr. v;l/?+ + xh • v;L^+ 

•7FUX). #ft^i-©IP7FWi>J;C>'7W 
+ tx|- • I P7 FU^9©flHR*««l/fcu 

[0060] 06 tt, JJBOfcv;^**:* Fffl©&5i 

^•;t-y©7*-7-;l-Ttt, IP^-^ftUDP 

-3t,>T. ±ffibfcRFC2 0 0 2-e^$tlS7 t -$ • 

FU*. f i*X F© [ P7 h'l/XW^f^ t ^ 
h • I P7 F UX9*Z>tt«*t8tftt,fcvjl^* 

*x - •! I'^r-rr tm- 5 — 

fc&©S&BJ§0r&5, H7«Cbt,»T» tot* 7*-V> 
•x-i?*>F2 1 11*. 8W#Xh2 0'3*»6^ 06 

&mi>1tWJX hU-'/a>- ;y»-te-5?#6Jb 
FJB©S^7*-#^£I!5l9l&UfcU 

j?xn/-fB>->jt-ye2, -f tt*>*s h 

U-^a> • 'j^iX h£*-A • l-y*>h2 0 1 
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U jfc-A • i-S?x> h 2 0 1 • x- 

yx>(-2i2*/i-(/t 1 ii©%7^-ruyxhu 

-i>a>- l/X*'>X4 3£S{iT£„ 
[ 0 0 5 5 ] ttc. b 2 0 3 tt. If;/* f h 7 

-flOl ? F 7-# 1 0 2^(DmW}tcW 

ii\ Wk<o^r-f^v bv-5 l 0 2«:JSf 5v;u*+ 
tx h • ;u-£2 2 2fc*fGT l + ■ aoi, 

-7' I P m u 1 t i cast'Address-1 £b©v 
m + XF • ^-**BB©£»#;*F2 0 3fc3&<I 

txh £2 2 lOSHJff (v^tXF • ;l— 
£22 1©I PTKUX) i, wt/fcvjl/f * + *ha 

[0056]?;^tXh-;b-^222H, ±ML 

tXh • Jl>-£2 2 1 K*fU, »Xh2 03fi:gl 
^*-?;i/^+ + y; h •7 i -$47;bf4 : txi> 

[0 05 7] v;^*** h • ;U-£2 2 Hi. ±131/ 

fcf-*Eas^9fe-y4.5**frr*&v ^©& 

jtBSfcrf s> -fe-S? 4 5 ftftO. #«J*X h 2 0 35e(C^ 

7A46 iU7*?ttX F • ib-$2 2 25E(Cgii 
•f&= v.fr** + ;*f- •*-*2 2 2B:. ±IBbfcax 
=t.tXH Pf-^7A4 6*§it5i > ii<l$feT 
FU^**»*^ h 2 0 33BfcSO!l,fcSL IPf-f 
^7A4 7iir»x h 2 o 3K:^H-r5. 

[0058] &±_icwm btctisK). mmmm 3 cc*> 

M7Af+tX hSff^ffifCifi^^ h 2 0 

bv-tr l 0 l*»6^*y h 7-^.1 0 

K^KM-rSv-fr^ + Xh - A>-*2 2 2 ff&ti&i 
<DV7**j bV-V 1 0 lKJJTCNSv*?**;* h • * 
-df 2 2 1 (C*fLT^M$nfcr-^©f^^S#-rS 
Cit, »«TW©lJ-^*9 0 lKKg|3*ifc 40 

r-^*. mmw-J* v b 7-* 1 0 2 (ogjirt 

Si & fcfc. Sit*^ h 2 0 2 tt. ■ h 2 

0 3 (O&tt&ftftf & C 4; ft < tXh-f-it 

4 8©gm*fccft 5 c i.^rt, ^»*y; h 2 0 3 *s 

■9-^* vh 7- m^-m^ C iCCff 5 r- 

[0059] mmcmm. -^^cc. nss©^4{c^ 

tcmmmrn 1 -3 (cts^-rK. h 2 0 3 ». 
saE©&aflM8%*-A • x-^x> h 2 0 1 tcaiair 5 > 



Si, ^©!^X KU— >a> • y y-te-y6 2(C$-3 
/c#«)*X h 2 0 3©a»«HI%*JCftl^ 8*6*^ h 
2 0 3%CCU^X h L—>-3> • UX^>y;6 4 43iM 
TS„ 

+ tXH^ft-y6 3^, v;l/^+ + y; hffl©5£ 
^7 I -^K:^5nSv;l/5 : -+ + x f- • ;I/"^r© I PT K 
U^{cS-3j,»r. fcii«7if+tXh-;l--ir2 2 
l^tcjtMTS. vm + Xl- •;l-^2 2 1» > ± 

4, -e©-7;U^+ t,X FSfibf 9 -fe-5? 6 3 {Cg^ofc^ 
h 2 0 3 ©S^Mffi^fc C 5 . 

H2T-y©7T"V-^ nt, r 1 pttyf-j j &ihK- 



hT£RFC2 0 0 2fCfi£ofcfc©T**ofc3!p\ 7*- 
>;>-X"^x>h2 1 lH?JWtXF 

22 nciifisns^^-fe-y - 7^-?, ha, rf 

C 1 1 1 2(C^-,fc^f y-fe-^ -T&bi5 I GMPy ? 
(0 06 4] tfc, vjl^+ + X h • )l-$frt>m@$ 
2 l^£ilgft#«j*XF 2 0 3iCiitoi;Sft3c£&nJ 

> • i-i?* > h 2 1 1 fcdKasftfcRic, 7 * - 

> • h 2 1 1/55, -?•© I GMPy ?-fe-y© 

• > f- 2 0 1 #><d#«I*X h 2 

0 3{C^ft§tlSuyxhU"^ 3 >. bX#>X6 4 

2 0 3 ^£SSthr S C £ itfSer**. 

,[.0 0 6 5J KJhtCttfHLfcifcr,. JBfc©$*4tC*> 

w^+tx m€*ffi{c«tn«. (^ft^x f 2 0 

3©3iS©fiHSt||«*. *'-A • x-5?\= > h 2 0 1 £ 

£»&©tr:7* ^ h ^-i'Kmvw+tx F • ;u 

-£2 2 1 £KS»f Sfcftojui?* H/-j/ a ^ • I/ 
£xXh£. — o©U>>x h U->-3> • ^ 
l©£&©fc«fc»)^£LTt>*©T. #Kl*X F-2 0 3** 
Mfctot^X h > 3 > • y *xx h£j§{fl,fcii£ 
© I » £*© , F«SU»T « C £ #HJS8£ & 
<3> F 2 0 3 i7 * - >; > • > h 

2 1 1 £©M©0«^©^»^t{,^x h<o&3j||»> 



>C9) 



[0 06 6] *fc. »|fr#.XF2 03tt. ^JWcfltor 
£DS. SS5fe£&3v;i<?*f x h • ;b-£©^jg 

203 ©^a©&gtfffg^^s-r^ r i 3 o 

P^V9fri ^*(C*Jl»T. ftg1tfg©§£M£&fi{t 

[0067] ^*©JB«5. o^fc, IU6<D^»5tc*» 
*Sv^^+ + xha^£(c-3i,>rKK-J-*. -Bib 

fc^*©j&»4 {ctjt,^r«. #»*x h 2 0 3 #gifi© 

{igf»$8£*-A • x-*;*> h 2 0 1 (CS»T3fc#> 

oi/yxi-i/->3>- /yt-i/6 itc 4 v^g^* 

Xh -;t<-#2 2 1^0M*Xf-2O3©^tfi 
f^'^tt^ h • ^fl-y<D I PT *fHn 
1-SMK-o^ta^fc#, H«©J$B5K:j&>j&>Sv** 40 
+ t^l- tt. ®M*Z h 2 0 3 v*** 

txh : ;b-^22i teaa©&sb*x h 2 0 3 ©as 

sssm^wbitm #&tmt z c t zmmt 

[ 0 0 e 8 ] 0 8 «. mmomrn 5 vji^* * 
^Fa®*ffi«c'*ji»-c. ±fabfcaM D a n «©itfB©^ffi 

Sffr®» €> Sf l$lffl*3B£ o fci«£© f+tXF-A 50 
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[ 0 0 6 9 ] $ T\ H 8 (Cfc^T. #»*x hj&Jfiarr 
***f*H P-f-^^-5A4SfiT5£, 

f {Cct 0 atcansH. -r&^Mge, 

f^S3 0 1K^T, jHffiJULT. jftsgaS^gf 
K<fc4-JI©«H1^70. sfcefciscrifrgsifc 

> r«Fiai©a»*fcc a 5. xf^ssoi ec*$ 

I Pr-^^7A?:SMLfcfffra<&T r e c ItbTM 

tars Uf?^s302). «B9(CSftH#P^ 
£ OrKflf t/fcUJfHT r e c 0 £©^T d i f f 
b (Xf 7 7'S 3 0 3 ) . mmT recO £_fcffi tfcB# 
Wrecl sW^TiifClBftr* (Xf^S3 0 
4) . 

[ 0 0 7 0 ] bx. ^f^s303 {c*jt»rsmu 

fcTdif f*s. Wm&ZmQS&jk-rT a I I ow* 

*Ur(,»**5**iits Uf^S3 0 5) . xf 
^7-S3 0 5(cfct^r, MTd i f fifi&gmzifvm 
Ta 1 1 owmtDS^KB, Sff O/cv;!/^^ 

6) „ — 35T. X7"^S3 0 5tCfcW, MTd i f f 
A5ft§}g6^B#raTa 1 1 ow^Mti^i-^K' 
tt. SML^v;U^+ + x h I P^-^^Afc. ^© 
rtg£Sm*Xh©2|*f»fg£(C^oT > fWXh^ 
£KJSfS (Xf-->7'S3 0 7) . 

[0 0 7 1 ] C©«fcS(C. WUh^-ira, 

^#»TSKCC. *©e»«c#5fi«f#K©a»^v;i- 

^^-^©sftr^Pi (^ftjg^w B i) ^*<«:-, 

temple, ^©^©v;U?+ + x h • r-^^S^S 
[0072] ±K©Wfcfcl»Ttt. aM B a B «©tffg£ L/ 

* * x n p r- * A<D%mmr$<Dmzwm vtc 

^tX h I Pf.-5r ^A{CffJDPUfc^>f AX^>7" 
ffi*ll^C£^>-fflferis„ fc£^«. H3Kj^0fc 
<fc5£c-?;u?*-rx h • r-^{c. ^AX$>^i®^ 
< -)l K*88*. ^{f*x h 2 0 23&s v 

^++x n Pr-^^A^fiTsi^K, -e©j#<i 

^4±fat//taf -Y AX ^>7"ffi©7 -f 
[007 3] 09», ±lBLfc^WAX^>7-ffi©7^ 
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[oo74] fiLbtcttwi/fci* g . mmmms «c*» 

*5vw+t^ hfiff^ffitCctna, SdHMaPSM 
r*£ tor?' y ^> a >ic*f Lxmmctj: & 1 1 i> 

K. h i7*ftt^ h • *-*|Ht?©HWI 10 

«©j8»*Baw-* c ij&sr-t s„ 

[0075] 

[UK©***] felt, SfflBbfc£ft9. c©^fc«fciT, 
(1 vW+tXh*-^ IPf-i?tCUDP5 
$ffll,fcv;l^**x h I P^-Sr^A^SMLT- 
fiSSIU SM** MCjfcfbT. -?-(07;l/J-ttX> I 
Pf-M7A.^, I P-f-*KTCP*aEfflUfc^- 
ttXF I Pr-^i^AiLTierf k<t* 

t. TCP*ancffiofc5*-*!;*^';***»cft5c 20 

i*S njfig £ ft 0 k vm^h «M©<I«14* |SLh 2 

[0076] ^<Dmm ^tin. mm** Ytfi&m* 
sv^+t^ h rpf-^^Afc^-^^s^ 

@^±'C©v;U5 i + + Xh I Pf-$^A©i* 
v;U** + *h«m©llItt*J:gfi±i*-eSC£ 

#r*3£<«>5$&**#r*. 30 

[0077] <fc*l«, 

mtzmat. #»5fc©v;i?* + x y - *~*'#&m 
[0078] ■otfosfeisKcfcftw:. 

Y (>fc-A • l-J/x>hi7*-y > • 40 

> h ) tce»rsfca&©V5?x h > 3 > • ^ » 

• ^-*©sfi£g#-f &t»$£ii?tf>£©-e. *-a • 
x-i^x > h t y *-<;>• x-y* > h (cfiattWR* 

H?&-?)l3-* + ?. Y • 7 r -#©£is£g3jtr£X 9 HZ 
9Ci^t'l I P^»y©*-/^» K©S«tC<fc-5 

mi*x Y ty y > • x-*?*> nsi© t 9 * 
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[0 079] o#'©»cJ;n«, YV&Z& 

M**b t>\ v-y* vvv-v ra©#ft£#itfj u tcm 
[0 080] o^^Bjic^n^. sft^x hs/c»# 

it^h*5, v;l/^*-i^ h • Jl/-*Ke«fiBll&a» 

^{c*f-r4ji<tD a n »©»«fiifeff-&rsiiT4©-r'. 
7JWtxh ;u-£tt±!eufc»#a a D«©ffiMi£ 

8tfc-rv;l^*** f- • r- £©&£»* X Kajgji 
5rS © h 7 1 9 if ZiBffiff 4 C i i&spj jiCC ft 5 i (, > 5 ^ 
[0 08 1 ] ■ojfORWK.tftH:. v/l^+i-X f. • ;u 

- * ^ iMELmm&no^mm^ 

^•5 A©S<i^ra«:*^c^rfcc ft ^ ©T\ -3££Lh© 
ifflg«f|fflifeWL.rSMS*ifcv;U^*t^ h I Pf-X. 

■ $ jggij-r s c i #r # 5 i nmim 

[0082] r>^omicJ:ixii. Y J:9j£ffi 

SnSv^^tX h I Pf"*^7A(Cjr-fAX^> 

m a a a K©^ffi^{c j: s -7***+ x y <ommmz . 
±ts l tc % a ax ^ > s n/ci§fiB#ra.{ca^^ 
-cfccft5©-r\ -&h©«ii^iH*#o-rsmsn 
fcv;u^++x h i p^-^^A^tn-rscij&s-e 

[0ti©ra#ftmB^] 

[an mmwBM i tc**»5 ^ * f, 

[02 ] mmm 1 Kwsv^f+tx ha<t^ 
ffi«cfci»-c v 7mtxh-*-$K^n^x> 
h y • f-y;^sifcitS)S„ 

[03 ] ^Jfe©^^2 iC*^^ + x hSft^ 

^T0Tc54<, 

[04] m&<»jm2%cfrfrz>-?)\,?-**xYw.mii 

atcfct«7;W+ t x h • r-^K^7+— %9 Yoy 

flfe©t^*^-r0r*s„ 

[0 5 3 mmvMM 3 k*36»« v;u?+ t xh mm 

(06] HtH©^S 3 K*»*4 ?JWtXh ffiff^ 
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CH7 ] w&oyj&MAitfrfrz-?^?- *r+x vmm^ 
me «fc s aft© izifiti zmmt s fcaoswBig'c* s . 



> h-7- 



* [sio] aastcfcws i p*wtj ■ * , 

100 «M P**^-*. 10 1-10 5 
^5^-*. 111-115 20 1 

A-x~iPx>K 2 02 j2SfI**K 203 
**K 211. 212, 213 7*-y>-x-j/ 
*>K 22 1, 2 2 2, 22 3 vW^tXh* 
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